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' Please ensure that this paper contains NINETEEN (19) printed page-s ineluding attachment
and ry(!) questions before you begin examination.
Sila pastikan bahawa kertas soalan ini mengandungi SEMBILAN BELAS (19t mukasurat
bercetak termasuk lampiran dan LIMA 6) soalan sebelum anda memulakan peperil<saan.
Answer FOUR (4) questions only.
Question number 1, 2 and 3 must be answered.
Please choose one question number 4 or 5.
Jawab EMPAT U) soalan sahaja.
Soalan nombor 7, 2 dan 3 mesti dijawab.
Sila pilih salah satu soalan nombor 4 atau 5.
Student may answer the questions either in English or Bahasa Malaysia.
Pelajar boleh menjawab soalan dalam Bahasa Inggerts atau Bahasa Malaysia.
Each questions must begrn from a new page.
Setiap soalan mestilah dimulakan pada mulcasurat yang baru.
Appendix : Page 9 to 19





(a) List 3 kinds of automatic flight control system?






Mention the autopilot modes for aircraft and their functions.
Sebutkan jenis-jenis mod pandu automatik bagi pesawat udara dan fungsi-
fungsinya. (10 markslmarkah)
Please list down six steps in designing the conffoller (control law) for an
automatic flight control system.
Sita senaraiknn enam langkah dalam mereknbentuk pengawal (hulatm
kawalan) untuk sistem kawalan automatik penerbangan-
(10 markslmarkah)
Please give four equations which form the nonlinear equations of motion of
the aircraft and their functions.
Sita beritcan empat jenis persamaan yang membentuk persamaan tidak linear
ger ak p es aw at dan fun gs i-fungs iny a. (10 markslmarkah)
Why do we nee{ to determine.a steady-state, trimmed flight condition before
starting the linearization process and flight simulation.
Mengapaknh kita perlu menentukan keadaan mantap penerbangan trim
sebelum memulakan proses lelurus dan simulasi penerbangan.
(10 marks/markah'1
Please write the linear model for Longitudinl motion in the form of state space
representation.
Sila tuliskan model lelurus gerak pesqwat longitudinal dalam benruk
perwakilan keadaan ruang. 
(10 marks lmarkah)
What are the differences between "short period mode", and "phygoid"?







(h) Write the approximated transfer function describing
Tuliskan fungsi pindah yang menggambarknn
(D elevator the response of angle of attack due to the elevator deflection
sambutan sudut serang disebabkan oleh pesongan sudut
(iD "throttle" the response of airspeed due to the lever throttle
sambutan halaju udara di sebabkan oleh kedudukan
(10 markslmarkah)
(i) Please draw the signal flow diagram (SFD) of simplified Short periodmode.
Sila lukiskan gambarajah aliran isyarat (SFD) bagi tempoh mod "short
p erio d " y an g dip emudahknn.
(10 marks/rzarkah)
0) Please draw the signal flow diagram (SFD) of simplified phygoid mode.






2. A passenger aircraft of Tlpe A 300 is performing level flight in the undisturbed
atmosphere (still air, no wind). The stationary, syrnmetrical flight condition is given
below
Pesawat penumpang jenis A 300 sedang membuat penerbangan di dalam keadaan
atmosfera tidak tergangg ( udara tenang dan tiada angin). Keadaan penerbangan
yang pegun dan secara simetri diberi seperti berikut:
Mass of the aircraft m: 100,000.00 kg
Airspeed V= l2Omls
Position of the centre of gravity (Xs- 0.25):0.05
Vertical position of engine tbrust Z 
" 
:2.65 m
The Inclination angle of engine o :2.2 degree
Jisim pesawat m : 100,000.00 kg
Kelajuan pesawat V: 120 m/s
Kedudukan pusat graviti (Xs- 0.25) : 0.05
Kedudukan menegak tuiahan enjin Z , : 2.65 m
Sudut condongenjin o = 2.2 degree
After setting up equation of motion for longitudinal flight and determining the steady-
state trimmed flight condition, the data of that trim flight condition is provided as
follows:
Selepas mendapatkan persamaan gerakan bagi penerbangan secara membujur dan
penentuan keadaan mantap penerbangan trim, data penerbangan dalam keadaan ini










(a) Calculate the following dimensional aerodynamic derivatives:
M orM orM,rZorZ,rX orX,
Kira terbitan dimens i aerodinamik yan g b erilut :
M orM orM,rZorZurXorX,
(50 markslmarkah)
(b) Determine the following dimensional control derivatives:
Mr,M f ,ZrrzrrXr,X I
Tentukan terbitan dim-ensi knwalan yang berikut:




3. Represent the linear equation of motion for longitudinal flight
Sila nyatakan persamaan lelurus gerak penerbangQn membujur
(a) in form of the state 
- 
space representation X 
- 
AX+ AU
dalam bentuk perwakilan keadaan ruang X = AX + BU
O) signal diagram block






4. Based on the approximate equation for short-period mode, determine the following:
Berdasarkan persamaan hampir bagi mod lcalaan pendek, tentukan yang berilail:
(a) the transfer function fo
fungsipindah f",
(b) the damping ( alrrdnatural frequency ooof short period
redaman ( danfrekuensitabii oo kalaanpendek
(c) initial 
- 
and stationary characteristics of a due to step input of 4






5. Based on the approximate equation for phugoid mode, determine the following:
Berdasarkan persamdan terdekat untukmod phugoid, tentukan yang berikut:
(a) the transfer fwrction f,,
fungsi pindah f,,
(b) the damping ( ffitdnatural frequency aro of phugoid mode
redaman ( danfrehtensi tabii alo mod phugoid
(c) initial 
- 
and stationary characteristics of u due to step input of throttle setting
ciri-ciri awalan dan akhiran kepegunan u yang disebabkan oleh input langkah
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